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EXPRESS MAIL #: EL#319796448US 

WASHING MACHINE BRAKE CAM ACTUATOR 
WITH INTERRUPTED RING 

BACKGROUND OF THE INVENTION 

This invention relates generally to drive assemblies for washing 
machines, and, more particularly, to a brake cam actuator assembly for reducing noise 
in an agitate cycle of a washing machine. 

One type of washing machine includes a wrap spring clutch that 
couples a brake cam actuator to a rotationally driven transmission pulley hub to 
execute an agitate portion of a washing machine cycle. See, for example, U.S. Patent 
No. 4,283,928. The brake cam actuator operates to engage or disengage a brake that 
either prevents or allows, respectively, rotation of a clothes basket inside the machine. 
This particular construction, however, has proven disadvantageous in at least two 
aspects. 

First, the assembly is susceptible to imperfections in the ends of the 
transmission pulley hub and brake cam actuator that are interfaced within the wrap 
spring clutch. Burrs and other imperfections on the surfaces may interfere as the 
transmission pulley hub and brake cam actuator are rotated with respect to one 
another, causing a high incidence of knocking noise in the agitate portion of a washer 
cycle. Factory rework of such machines and customer returns of defective units are 
contributing to an increased manufacturing cost of the machines. 

Second, the brake cam actuator and transmission pulley hub typically 
form a sealing surface. Normal or expected fluid leaks, such as oil leaks, cannot 
penetrate the seal and therefore flow toward an opposite end of the brake cam actuator 
body and contaminate a cam surface of the brake cam actuator. Oil migrating from 
the cam surface of the brake cam actuator can further contaminate the friction brake 
surface. The contamination adversely affects operation of the brake, causing the brake 
to stick and/or slip, and producing squeaking noises in the agitate portion of the 
machine cycle. 

Accordingly, it would be desirable to provide a brake cam actuator 
assembly that is not as sensitive to imperfections in the interfacing surfaces of the 
transmission pulley hub and the brake cam actuator and that reduces knocking noise 
in the agitate portion of a machine cycle. It would also be desirable to provide a brake 
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cam actuator assembly that avoids contamination of the brake cam actuator cam 
surface friction material to prevent squeaking noise during the agitate portion of the 
machine cycle. 

BRIEF SUMMARY OF THE INVENTION 

In an exemplary embodiment of the invention, a brake cam actuator for 
5 a washing machine includes a cylindrical cam actuator body having first and second 
ends, and a ring attached to the first end that includes a plurality of segments 
separated from one another. More specifically, three equal arc segments extend about 
95 rotational degrees around a circumference of the brake cam actuator first end. The 
arc segments are approximately equally spaced, and therefore separated from one 
10 another by about 25 rotational degrees aromd a circumference of the brake cam 
actuator first end. 

2 The ruig segments form a bearing surface that separate an end surface 

of a transmission pulley hub and a surface of the actuator body first end. The 
dimensions of the ring segments allow for an increased tolerance of edge 
f 1 5 imperfections and damage to the interfacing end of the transmission pulley hub and 
^ the brake cam actuator first end. Thus, instances of unacceptable knocking noise are 

reduced, and the ensuing factory reworks and customer returns are reduced 
accordingly. 

r The separation between the ring segments forms controlled flow paths 

="20 for minor oil leaks to an outside surface of the cam actuator body. Therefore, 

contamination of the brake cam actuator bearing surface and the brake surface fi-om 
minor oil leaks flowing to the second end is avoided. Consequently, the resultant 
squeaking noise fi-om sticking and slipping of a brake is reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view of a washing machine partially broken away; 

25 Figure 2 is a schematic illustration of a brake cam actuator assembly 

including a brake cam actuator; 

Figure 3 is a top plan view of the brake cam actuator shown in Figure 

2; 
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Figure 4 is a cross sectional view of Figure 3 taken along line 4-4; 

Figure 5 is a magnified view of a portion of the brake cam actuator 
shown in Figure 3 ; and 

Figure 6 is a bottom plan view of the brake cam actuator shown in 

Figure 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a partially broken away view of a conventional washing 
machine 10, the construction and operation of which is well knovm in the art, and in 
which the present invention may be practiced. Washing machine 10 includes a cabinet 
housing 12 including an outer tub 14 adapted to be filled with wash water or rinse 
water through a fill tube 16 in response to manipulation of controls 1 8 located on a 
control panel 20 for user selection of desired machine cycles. 

A clothes basket 22 is mounted within outer tub 14 and clothes 
disposed in clothes basket 22 are subjected to washing action by an oscillating agitator 
24 located within clothes basket 22 during a wash or rinse cycle after introduction of 
water into outer tub 14. After each wash or rinse cycle agitation, clothes basket 22 is 
rotated at high speed in order to extract water firom the clothes. The water is drained 
into a sump (not shown), and pumped to a drain 26 by a pump assembly 28. 

Agitator 24 and clothes basket 22 are driven by a single reversible 
electric drive motor 30 through a clutch 32 and a pulley system 34 Drive motor 30 
drives a centrifugally actuated wrap spring clutch (not shown) drivingly connected to 
a transmission 36. Transmission 36 is normally braked by a spring applied disk brake 
38 engaged by a brake cam actuator assembly 40 so that agitator 24 rotates while 
clothes basket 22 remains stationary. A transmission pulley hub 42 is coupled to 
pulley system 34 and interfaces with a brake cam actuator (not shown) and a brake 
cam actuator assembly wrap spring clutch (not shown) circumscribing the brake cam 
actuator and drivingly coupling transmission pulley hub 42 and the brake cam actuator 
to operate disk brake 38. 

When drive motor 30 rotates transmission pulley hub 42 in a first 
direction, transmission 36 actuates agitator 24 to oscillate while brake cam actuator 
assembly engages disk brake to prevent clothes basket 22 fi-om rotating. When drive 
motor 30 is reversed to rotate transmission pulley hub 42 in a second direction, 
-3- 
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transmission pulley hub 42 and the wrap spring clutch lock on the brake cam actuator 
and cause disk brake 38 to be released so that transmission pulley hub 42 spins 
transmission 36 coupled to clothes basket 22. Whenever clothes basket 22 is to be 
rotated for centrifugal extraction of liquid from clothes in clothes basket 22, brake 
5 cam actuator assembly 40 releases disk brake 38, allowing agitator 24 and clothes 
basket 22 to spin together. 

Figure 2 is a schematic illustration of brake cam actuator assembly 40 
including brake cam actuator 44, transmission pulley hub 42, and a wrap spring clutch 
46. Brake cam actuator 44 includes a cylindrical body 50 having a first end 52 that 

10 interfaces with a transmission pulley hub end 54, and a second end 56 that forms a 

cam surface 58. A ring 60 is disposed between transmission pulley hub 42 and a first 
end surface 62 and is attached to brake cam actuator first end 52. Ring 60 is 
exaggerated in Figure 2 to better illustrate the dual purpose of ring 60. First, ring 60 
separates brake cam actuator first end surface 62 and transmission pulley hub end 54. 

15 Second, ring 60 forms a bearing surface 64 for transmission pulley hub end 54. 

Wrap spring clutch 46 provides one-way engagement of transmission 
pulley hub 42 and brake cam actuator 44. When transmission pulley hub 42 is rotated 
clockwise, wrap spring clutch 46 engages an outer surface 66 of brake cam actuator 
body 50 and causes brake cam actuator 44 to rotate. When brake cam actuator 44 

20 rotates, brake cam actuator second end cam surface 58 pushes upward and releases 
disk brake 38 (shown in Figure 1), thereby allowing clothes basket 22 (shown in 
Figxire 1) to rotate with agitator 24 (shown in Figure 1). When the rotation of 
transmission pulley hub 42 is reversed, i.e., when transmission pulley hub 42 is 
rotated counterclockwise by drive motor 30 (shown in Figure 1), wrap spring clutch 

25 46 slips on brake cam actuator outer surface 66 and a set of springs (not shown) 
pushes brake cam actuator 44 downward and engages disk brake 38 to prevent 
rotation of clothes basket 22 while agitator 24 rotates. 

Figure 3 is a top plan view of brake cam actuator second end 56, 
including a plurality of ramped cam pockets 80 equally spaced around brake cam 
30 actuator cam surface 58 between spherical stops 82 for receiving ball bearings (not 

shown). A plurality of rotary stops 84 are positioned around an outer periphery 86 to 
limit the rotation of brake cam actuator 38 relative to disk brake 38 (shown in Figure 
1). A central aperture 88 is dimensioned for receiving and engaging transmission 
pulley hub 42. In operation, transmission pulley hub 42 drives brake cam actuator 44 
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through wrap spring clutch 46 (shown in Figures 1 and 2) in a clockwise direction, 
pushing the ball bearings upward in ramped pockets 80 and releasing disk brake 38 
(shown in Figure 1). When the rotation of transmission pulley hub 42 is reversed, 
wrap spring clutch 46 slips on brake cam actuator body outer surface 66 and a spring 
5 (not shown) pushes the bearings downward in ramp pockets 80 and engages disk 
brake 38. 

Figure 4 is a cross sectional view of brake cam actuator 44 along line 
4-4 illustrating spherical ramped pockets 80 on brake cam actuator second end 56, and 
ring 60 on brake cam actuator first end 52, details of which are magnified in Figure 5. 

10 As shown in Figure 5, ring 60 extends a distance H above brake cam 

actuator first end surface 62 and spans a radial distance W along brake cam actuator 
first end surface 62. Ring 60 extends between an inner edge 100 and an outer edge 
102 of brake cam actuator body 50, and generally comprises two arcuate portions 104 
extending from brake cam actuator first end surface 62 and joining a substantially flat 

15 bearing surface 64 for abutment with transmission pulley hub 42 (shown in Figures 1 
and 2). In a particular embodiment, H is approximately 0.008 inches, W is 
approximately 0.04 inches, and arcuate portions 104 have a radius of approximately 
0.02 inches. In a further particular embodiment, ring 60 is integrally formed with 
brake cam actuator body 50 and is fabricated fiom iron nickel sintered metal. Also, as 

20 shown in Figure 5, brake cam actuator outer edge 102 is slightly tapered relative to 
brake cam actuator inner edge 1 00. 

Figure 6 is a bottom plan view of brake cam actuator 44 illustrating 
ring 60 that includes a plurality of arc segments 110. Specifically, three equal arc 
segments 110 each span about 95 degrees of rotation around a circumference 1 12 of 
25 brake cam actuator first end 52, and are spaced fi-om one another by about 25 degrees 
of rotation around circumference 1 12 of brake cam actuator first end 52. While arc 
segments 1 10 are equally sized and spaced as shown, it is contemplated that more or 
less segments, including linear segments, of varying size and shape could be 
employed within the scope of the instant invention. 

30 In operation, ring bearing surface 64 contacts driven transmission 

pulley hub end 54 (shown in Figures 2), thereby separating brake cam actuator first 
end surface 62 and decreasing the impact of imperfections and manufacturing defects 
in transmission pulley hub end 54 and brake cam actuator first end 52. Knocking 
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noise from interfering imperfections on brake cam actuator first end 52 and 
transmission pulley hub end 54 is accordingly reduced. 

Furthermore, separations 1 14 between ring segments 1 10 form 
controlled flow paths for normal oil leaks that allow oil to escape through the 
5 separations to brake cam actuator body outer surface 66. Consequently, oil does not 
flow into brake cam actuator second end 56 where it may contaminate cam surface 58 
that may causes disk brake 38 (shown in Figure 1) to stick and/or slip and produce 
squeaking noises during the agitate cycle of the machine. 

Thus, a brake cam actuator assembly 40 is provided that is not as 
10 sensitive to imperfections in the interfacing surfaces of transmission pulley hub 42 

and brake cam actuator 44 and that reduces knocking noise in the agitate portion of a 
machine cycle. Moreover, oil contamination of ramp areas in brake cam actuator 
second end 56 is avoided, and squeaking noise due to slipping and sticking of brake 
cam actuator 38 is reduced. 

1 5 While the invention has been described in terms of various specific 

embodiments, those skilled in the art will recognize that the invention can be practiced 
with modification within the spirit and scope of the claims. 
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WHAT IS CLAIMED IS: 

1 . A method for reducing noise in an agitate cycle of a washing 
machine, the washing machine including a brake cam actuator including a cylindrical 
body having first and second ends, a transmission pulley hub for driving engagement 
of said cam, and a wrap spring clutch circumscribing the transmission pulley hub and 
5 the brake actuator body for coupling rotation of the transmission pulley hub to the 
brake cam actuator body in at least one rotational direction, said method comprising 
the steps of: 

forming a segmented ring on the first end of the cam actuator body, the 
ring comprising a plurality of arc segments separated fi-om one another aroimd a 
1 0 circumference of the first end, thereby increasing a tolerance of imperfections of the 

first end and forming controlled leak paths for minor oil leaks, directing oil away fi-om 
= _ := the second end of the brake cam actuator; and 

" 2 assembling the transmission pulley hub, brake cam actuator and wrap 

spring clutch. 

^'15 2. A method in accordance with Claim 1 wherein said step of forming 

the segmented ring comprises the step of integrally molding the brake cam actuator 
body and the ring. 

3. A brake cam actuator for a washing machine, comprising: 

t- a cylindrical cam actuator body comprising first and second ends; and 

20 a ring attached to said first end, said ring comprising a plurality of 

segments. 

4. A brake cam actuator in accordance with Claim 3 wherein said 
plurality of segments comprise equally spaced arcs. 

5. A brake cam actuator in accordance with Claim 4 wherein said 
25 plurality of rings are spaced about 25° fi-om one another aroxmd a circumference of 

said first end. 

6. A brake cam actuator in accordance with Claim 3 wherein said 
plurality of segments are equal in length. 
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7. A brake cam actuator in accordance with Claim 6 wherein said 
segments extend about 95 rotational degrees around a circumference of said first end. 

8. A brake cam actuator in accordance with Claim 3 wherein said 
plurality of segments comprises three segments. 

5 9. A brake cam actuator in accordance with Claim 3 wherein said ring 

is integral with said body. 

10. A brake cam actuator in accordance with Claim 3 wherein said 
segments form a bearing surface. 

1 1 . A brake cam actuator in accordance with Claim 3 wherein said 
10 body is tapered. 

12. A brake cam actuator assembly, comprising: 

a brake cam actuator comprising a body comprising first and second 
ends, said first end comprising a segmented ring; 

a transmission pulley hub for driving said brake cam actuator first end, 
1 5 said segmented ring forming a bearing surface for said transmission pulley hub; and 

a wrap spring clutch circumscribing said body and said hub for driving 
engagement of said pulley and said hub in a first rotational direction, and for slipping 
engagement between said pulley and said hub in a second rotational direction. 

13. A brake cam actuator assembly in accordance with Claim 12 
20 wherein said first rotational direction is clockwise. 

14. A brake cam actuator assembly in accordance with Claim 12 
wherein said segmented ring comprises a plurality of substantially equal arc segments. 

15. A brake cam actuator assembly in accordance with Claim 14 
wherein said arc segments extend about 95 rotational degrees aroimd a circumference 

25 of said first end. 

16. A brake cam actuator assembly in accordance with Claim 15 
wherein said arc segments are equally spaced from one another. 
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17. A brake cam actuator assembly in accordance with Claim 12 
wherein said ring is integrally formed with said body. 

18. A brake cam actuator assembly in accordance with Claim 12 
wherein said second surface comprises a plurality of ramps. 

19. A brake cam actuator assembly in accordance with Claim 12 
wherein said body is tapered. 



20. A brake cam actuator assembly in accordance with Claim 12 
wherein said segmented ring comprises three arc segments separated from one another 
by about 25 rotational degrees around a circumference of said first end. 
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WASHING MACHINE BRAKE CAM ACTUATOR 
WITH INTERRUPTED RING 

ABSTRACT OF THE DISCLOSURE 

A brake cam actuator assembly for a washing machine includes an 
actuator having a cylindrical body that is drivingly coupled to a transmission pulley 
hub through a wrap spring clutch circumscribing the transmission pulley hub and 
brake cam actuator body. A first end of the brake cam actuator includes a segmented 
5 ring that reduces knocking noises due to imperfections and manufacturing defects in 
the transmission pulley hub and brake cam actuator first end which interface one 
another. The segmented ring also forms controlled flow path for normal fluid leaks 
and prevents contamination of a ramped cam surface on a second end of brake cam 
actuator and contamination of a friction brake surface that may produce friction 
10 material squeaking noises. 
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As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: WASHING MACHINE BRAKE CAM 
ACTUATOR WITH INTERRUPTED RING, the specification of which: 

(check one) [/] is attached hereto 

[ ] was filed on as Application Serial No. , 

and was amended on . 



I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations §1. 56(a). 

I hereby claim priority benefits under Title 35, United States Code, §120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the first 
paragraph of Title 35, United States Code, §112. I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, §1 .56(a) which occurred between 
the filing date of the prior application and the national or PCT international filing date of this 
application: 

Application Serial No. Filing Date Status(patented. pending, abandoned) 



POWER OF ATTORNEY: As a named inventor, 1 hereby appoint the following attorney(s) 
and/or agent(s) to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith, (list name and registration number) 

H. Neil Houser, Reg. No. 28,859, General Electric Company, Appliance Park 2-225, 
Louisville, KY 40225 


Send Correspondence to: 


Direct Telephone Calls To: 


H. Neil Houser 


H. Neil Houser 


General Electric Company 


502.452.4653 


Appliance Park 2-225 




Louisville, KY 40225 
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I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United States 
Code and that such willful false statements may jeopardize the validity of the application and any 
patent issued thereon. 

SOLE OR FIRST INVENTOR: 

Full Name: Emile E. Abi-Habib 

Signature: Date: 

Residence: Louisvllle, Kentucky 

Citizenship: 

Post Office Address: Louisville, Kentucky 



SECOND JOINT INVENTOR, IF ANY: 

Full Name: Steve Froellcher 

Signature: Date: 

Residence: Louisville, Kentucky 

Citizenship: 

Post Office Address: Louisville, Kentucky 



THIRD JOINT INVENTOR, IF ANY: 

Full Name: 

Signature: Date: 

Residence: 

Citizenship: 

Post Office Address: 



FOURTH JOINT INVENTOR, IF ANY: 

Fuli Name: 



Signature: Date: 



Citizenship: 



Post Office Address: 



